Effect of burn injury on apoptosis and expression of apoptosis-related genes/proteins in skeletal muscles of rats.
The purpose of this study was to investigate the occurrence and possible mechanisms of apoptosis in skeletal muscles after burn injury. After a 40% body surface area burn to rats, TA muscles were examined for apoptosis at varying times by TEM, TUNEL and cell death ELISA assay. Thermal injury was found to induce apoptosis in skeletal muscle on the first day and maximal apoptosis appeared 4 days post-injury. Apoptotic ligands in serum assessed by ELISA revealed rapidly increase of TNF-alpha and subsequent increase of sFasL to sFas ratio after burn injury. It implied TNF-alpha induced apoptosis in early stage and FasL induced apoptosis in later stage after burn injury. Apoptosis-related genes/proteins in skeletal muscles examined by real-time PCR array and Western blotting showed pro-apoptotic genes/proteins, including Tnfrsf1a, Tnfrsf1b and Tnfsf6 in TNF ligand and receptor family, Bax and Bid in Bcl-2 family, caspase-3 and caspase-6 in caspase family, Dapk1, FADD and Cidea in death and CIDE domain family, Apaf-1 in CARD family, and Gadd45a were up-regulated, while anti-apoptotic gene Bnip1 was down-regulated compared with that of time-matched controls. In addition, increment of caspase-3, caspase-8 and caspase-9 activity provided further evidence for their role in apoptosis in skeletal muscle. Significant increase in expression in pro-apoptotic genes/proteins and activity of caspases suggested that death receptor-mediated signaling pathways and other apoptotic related pathways participated in apoptosis in skeletal muscle after burn injury. However, it was found that some anti-apoptotic genes such as Bcl2l1, Mcl-1, Nol-3, Il-10 and Prok2 were also up-regulated, which might imply the co-existence of protective response of the body after burns. In conclusion, the data suggest that apoptosis and pro-apoptotic signaling are enhanced in muscles of burned rats. To further elucidate the underlying apoptotic mechanisms mediating the atrophic response is important in establishing potential therapeutic interventions that could prevent and/or reduce skeletal muscle wasting and preserve its physiological function.